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^ (57) Abstract: Compositions and methods for the therapy and diagnosis of cancer, such as ovarian cancer, are disclosed. Composi- 
0 tions may comprise one or more ovarian tumor proteins, imunogenic portions thereof, or polynucleotides that encode such portions. 

O Alternatively, a therapeutic composition may comprise an antigen presenting cell that expresses an ovarian tumor protein, or a T cell 
that is specific for cells expressing such a protein. Such compositions may be used, for example, for the prevention and treatment of 
^ diseases such as ovarian cancer. Diagnostic methods based on detecting an ovarian tumor protein, or mRNA encoding such a protein, 
" in a sample are also provided. r 
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OVARIAN TUMOR-ASSOCIATED SEQUENCES 



TECHNICAL FIELD 

The present invention relates generally to therapy and diagnosis of 
5 cancer, such as ovarian cancer. The invention is more specifically related to 
polypeptides comprising at least a portion of an ovarian tumor protein, and to 
polynucleotides encoding such polypeptides. Such polypeptides and polynucleotides 
may be used in vaccines and pharmaceutical compositions for prevention and treatment 
of cancers such as ovarian cancer, and for the diagnosis and monitoring of such cancers. 

10 BACKGROUND OF THE INVENTION 

Ovarian cancer is a significant health problem for women in the United 
States and throughout the world. Although advances have been made in detection and 
therapy of this cancer, no vaccine or other universally successful method for prevention 
or treatment is currently available. Management of the disease currently relies on a 

1 5 combination of early diagnosis and aggressive treatment, which may include one or 
more of a variety of treatments such as surgery, radiotherapy, chemotherapy and 
hormone therapy. The course of treatment for a particular cancer is often selected based 
on a variety of prognostic parameters, including an analysis of specific tumor markers. 
However, the use of established markers often leads to a result that is difficult to 

20 interpret, and high mortality continues to be observed in many cancer patients. 

Immunotherapies have the potential to substantially improve cancer 
treatment and survival. Such therapies may involve the generation or enhancement of 
an immune response to an ovarian carcinoma antigen. However, to date, relatively few 
ovarian carcinoma antigens are known and the generation of an immune response 

25 against such antigens has not been shown to be therapeutically beneficial. 

Accordingly, there is a need in the art for improved methods for 
identifying ovarian tumor proteins and for using such proteins in the therapy of ovarian 
cancer. The present invention fulfills these needs and further provides other related 
advantages. 
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SUMMARY OF THE INVENTION 

Briefly stated, the present invention provides compositions and methods 
for the diagnosis and therapy of cancer, such as ovarian cancer. In one aspect, the 
present invention provides polypeptides comprising at least a portion of an ovarian 
5 tumor protein, or a variant thereof. Certain portions and other variants are 
immunogenic, such that the ability of the variant to react with antigen-specific antisera 
is not substantially diminished. Within certain embodiments, the polypeptide comprises 
a sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of sequences recited in SEQ ID NOs: 1-1502), variants of such sequences and 

1 0 complements of such sequences. 

The present invention further provides polynucleotides that encode a 
polypeptide as described above, or a portion thereof (such as a portion encoding at least 
15 amino acid residues of an ovarian tumor protein), expression vectors comprising 
such polynucleotides and host cells transformed or transfected with such expression 

15 vectors. 

Within other aspects, the present invention provides pharmaceutical 
compositions comprising a polypeptide or polynucleotide as described above and a 
physiologically acceptable carrier. 

Within a related aspect of the present invention, vaccines are provided. 
20 Such vaccines comprise a polypeptide or polynucleotide as described above and a non- 
specific immune response enhancer. 

The present invention further provides pharmaceutical compositions that 
comprise: (a) an antibody or antigen-binding fragment thereof that specifically binds to 
an ovarian tumor protein; and (b) a physiologically acceptable carrier. 
25 Within further aspects, the present invention provides phannaceutical 

compositions comprising: (a) an antigen presenting cell that expresses a polypeptide as 
described above and (b) a pharmaceutical^ acceptable carrier or excipient. Antigen 
presenting cells include dendritic cells, macrophages and B cells. 

Within related aspects, vaccines are provided that comprise: (a) an 
30 antigen presenting cell that expresses a polypeptide as described above and (b) a non- 
specific immune response enhancer. 
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The present invention further provides, in other aspects, fusion proteins 
that comprise at least one polypeptide as described above, as well as polynucleotides 
encoding such fusion proteins. 

Within related aspects, pharmaceutical compositions comprising a fusion 
5 protein, or a polynucleotide encoding a fusion protein, in combination with a 
physiologically acceptable carrier are provided. 

Vaccines are further provided, within other aspects, that comprise a 
fusion protein or a polynucleotide encoding a fusion protein in combination with a non- 
specific immune response enhancer. 

10 Within further aspects, the present invention provides methods for 

inhibiting the development of a cancer in a patient, comprising administering to a 
patient a pharmaceutical composition or vaccine as recited above. The patient may be 
afflicted with a cancer, in which case the methods provide treatment for the disease, or a 
patient considered at risk for such a disease may be treated prophylactically. 

15 The present invention further provides, within other aspects, methods for 

removing tumor cells from a biological sample, comprising contacting a biological 
sample with T cells that specifically react with an ovarian tumor protein, wherein the 
step of contacting is performed under conditions and for a time sufficient to permit the 
removal of cells expressing the protein from the sample. 

20 Within related aspects, methods are provided for inhibiting the 

development of a cancer in a patient, comprising administering to a patient a biological 
sample treated as described above. 

Methods are further provided, within other aspects, for stimulating 
and/or expanding T cells specific for an ovarian tumor protein, comprising contacting T 

25 cells with one or more of: (i) a polypeptide as described above; (ii) a polynucleotide 
encoding such a polypeptide; and/or (iii) an antigen presenting cell that expresses such a 
polypeptide; under conditions and for a time sufficient to permit the stimulation and/or 
expansion of T cells. Isolated T cell populations comprising T cells prepared as 
described above are also provided. 
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Within further aspects, the present invention provides methods for 
inhibiting the development of a cancer in a patient, comprising administering to a 
patient an effective amount of a T cell population as described above. 

The present invention further provides methods for inhibiting the 
5 development of a cancer in a patient, comprising the steps of: (a) incubating CD4+ 
and/or CD8 + T cells isolated from a patient with one or more of: (i) a polypeptide 
comprising at least an immunogenic portion of an ovarian tumor protein; (ii) a 
polynucleotide encoding such a polypeptide; and (iii) an antigen-presenting cell that 
expresses such a polypeptide; and (b) administering to the patient an effective amount 
10 of the proliferated T cells, and thereby inhibiting the development of a cancer in the 
patient. Proliferated cells may, but need not, be cloned prior to administration to the 
patient. 

Within further aspects, the present invention provides methods for 
determining the presence or absence of a cancer in a patient, comprising (a) contacting a 

15 biological sample obtained from a patient with a binding agent that binds to a 
polypeptide as recited above; (b) detecting in the sample an amount of polypeptide that 
binds to the binding agent; and (c) comparing the amount of polypeptide with a 
predetermined cut-off value, and therefrom determining the presence or absence of a 
cancer in the patient. Within preferred embodiments, the binding agent is an antibody, 

20 more preferably a monoclonal antibody. The cancer may be ovarian cancer. 

The present invention also provides, within other aspects, methods for 
monitoring the progression of a cancer in a patient. Such methods comprise the steps 
of: (a) contacting a biological sample obtained from a patient at a first point in time 
with a binding agent that binds to a polypeptide as recited above; (b) detecting in the 

25 sample an amount of polypeptide that binds to the binding agent; (c) repeating steps (a) 
and (b) using a biological sample obtained from the patient at a subsequent point in 
time; and (d) comparing the amount of polypeptide detected in step (c) with the amount 
detected in step (b) and therefrom monitoring the progression of the cancer in the 
patient. 

30 The present invention further provides, within other aspects, methods for 

determining the presence or absence of a cancer in a patient, comprising the steps of: (a) 
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contacting a biological sample obtained from a patient with an oligonucleotide that 
hybridizes to a polynucleotide that encodes an ovarian tumor protein; (b) detecting in 
the sample a level of a polynucleotide, preferably mRNA, that hybridizes to the 
oligonucleotide; and (c) comparing the level of polynucleotide that hybridizes to the 
5 oligonucleotide with a predetermined cut-off value, and therefrom determining the 
presence or absence of a cancer in the patient. Within certain embodiments, the amount 
of mRNA is detected via polymerase chain reaction using, for example, at least one 
oligonucleotide primer that hybridizes to a polynucleotide encoding a polypeptide as 
recited above, or a complement of such a polynucleotide. Within other embodiments, 

10 the amount of mRNA is detected using a hybridization technique, employing an 
oligonucleotide probe that hybridizes to a polynucleotide that encodes a polypeptide as 
recited above, or a complement of such a polynucleotide. 

In related aspects, methods are provided for monitoring the progression 
of a cancer in a patient, comprising the steps of: (a) contacting a biological sample 

15 obtained from a patient with an oligonucleotide that hybridizes to a polynucleotide that 
encodes an ovarian tumor protein; (b) detecting in the sample an amount of a 
polynucleotide that hybridizes to the oligonucleotide; (c) repeating steps (a) and (b) 
using a biological sample obtained from the patient at a subsequent point in time; and 
(d) comparing the amount of polynucleotide detected in step (c) with the amount 

20 detected in step (b) and therefrom monitoring the progression of the cancer in the 
patient. 

Within further aspects, the present invention provides antibodies, such as 
monoclonal antibodies, that bind to a polypeptide as described above, as well as 
diagnostic kits comprising such antibodies. Diagnostic kits comprising one or more 
25 oligonucleotide probes or primers as described above are also provided. 

These and other aspects of the present invention will become apparent 
upon reference to the following detailed description. All references disclosed herein are 
hereby incorporated by reference in their entirety as if each was incorporated 
individually. 
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DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is generally directed to 
compositions and methods for the therapy and diagnosis of cancer, such as ovarian 
cancer. The compositions described herein may comprise ovarian tumor polypeptides, 
5 polynucleotides encoding such polypeptides, binding agents such as antibodies, antigen 
presenting cells (APCs) and/or immune system cells (e.g., T cells). Polypeptides of the 
present invention generally comprise at least a portion (such as an immunogenic 
portion) of an ovarian tumor protein or a variant thereof. An "ovarian tumor protein" is 
a protein that is encoded by an ovarian tumor polynucleotide, as provided herein. An 

10 "ovarian tumor polynucleotide" is a polynucleotide that comprises, or is complementary 
to, a cDNA sequence that is present at a greater level in cDNA from ovarian tumor cells 
than in cDNA from non-ovarian tissue. Preferably, the level in ovarian tumor cDNA is 
at least two fold, more preferably at least five fold, greater than the level of expression 
in a non-ovarian tissue. Certain ovarian tumor proteins are tumor-specific (i.e., are 

15 expressed at higher levels in ovarian tumors than in normal ovarian cells). Such 
proteins may be used as markers to detect or monitor ovarian cancer in patients. Other 
ovarian tumor proteins are present at comparable levels in both normal ovarian cells and 
ovarian tumor cells. These proteins may be ovary-tissue specific. Antibodies are 
generally immune system proteins, or antigen-binding fragments thereof, that are 

20 capable of binding to a polypeptide as described above. Antigen presenting cells 
include dendritic cells and macrophages that express a polypeptide as described above. 
T cells that may be employed within such compositions are generally T cells that are 
specific for a polypeptide as described above. 

The present invention is based on the discovery of previously unknown 

25 human ovarian tumor proteins. Partial sequences of polynucleotides encoding specific 
tumor proteins are provided in SEQ ID NOs: 1 - 1 502. 

Ovarian Tumor Polynucleotides 

Any polynucleotide that encodes an ovarian tumor protein or a portion or 
30 other variant thereof as described herein is encompassed by the present invention. 
Preferred polynucleotides comprise at least 15 consecutive nucleotides, preferably at 
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least 30 consecutive nucleotides and more preferably at least 45 consecutive 
nucleotides, that encode a portion of an ovarian tumor protein. More preferably, a 
polynucleotide encodes an immunogenic portion of an ovarian tumor protein. 
Polynucleotides complementary to any such sequences are also encompassed by the 
5 present invention. Polynucleotides may be single-stranded (coding or antisense) or 
double-stranded, and may be DNA (genomic, cDNA or synthetic) or RNA molecules. 
RNA molecules include HnRNA molecules, which contain introns and correspond to a 
DNA molecule in a one-to-one manner, and mRNA molecules, which do not contain 
introns. Additional coding or non-coding sequences may, but need not, be present 
10 within a polynucleotide of the present invention, and a polynucleotide may, but need 
not, be linked to other molecules and/or support materials. 

Polynucleotides may comprise a native sequence (i.e., an endogenous 
sequence that encodes an ovarian tumor protein or a portion thereof) or may comprise a 
variant of such a sequence. Polynucleotide variants may contain one or more 
15 substitutions, additions, deletions and/or insertions such that the immunogenicity of the 
encoded polypeptide is not diminished, relative to a native tumor protein. The effect on 
the immunogenicity of the encoded polypeptide may generally be assessed as described 
herein. Variants preferably exhibit at least about 70% identity, more preferably at least 
about 80% identity and most preferably at least about 90% identity to a polynucleotide 
20 sequence that encodes a native ovarian tumor protein or a portion thereof. 

The percent identity for two polynucleotide or polypeptide sequences 
may be readily determined by comparing sequences using computer algorithms well 
known to those of ordinary skill in the art, such as Megalign, using default parameters. 
Comparisons between two sequences are typically performed by comparing the 
25 sequences over a comparison window to identify and compare local regions of sequence 
similarity. A "comparison window" as used herein, refers to a segment of at least about 
20 contiguous positions, usually 30 to about 75, or 40 to about 50, in which a sequence 
may be compared to a reference sequence of the same number of contiguous positions 
after the two sequences are optimally aligned. Optimal alignment of sequences for 
30 comparison may be conducted, for example, using the Megalign program in the 
Lasergene suite of bioinformatics software (DNASTAR, Inc., Madison, WI), using 



YYQ9J_*5.151 3 [htt^^^ . pg/Sexam suppqrt/Fetch/DefauU.d 1 3.cpc?fron . he~1part=maintoolban=bpltompage 9 of 338 



WO 01/51513 PCT/US01/01575 

8 

default parameters. Preferably, the percentage of sequence identity is determined by 
comparing two optimally aligned sequences over a window of comparison of at least 20 
positions, wherein the portion of the polynucleotide or polypeptide sequence in the 
window may comprise additions or deletions (/.e., gaps) of 20 % or less, usually 5 to 15 
5 %, or 10 to 12%, relative to the reference sequence (which does not contain additions or 
deletions). The percent identity may be calculated by determining the number of 
positions at which the identical nucleic acid bases or amino acid residue occurs in both 
sequences to yield the number of matched positions, dividing the number of matched 
positions by the total number of positions in the reference sequence (i.e., the window 
10 size) and multiplying the results by 100 to yield the percentage of sequence identity. 

Variants may also, or alternatively, be substantially homologous to a 
native gene, or a portion or complement thereof. Such polynucleotide variants are 
capable of hybridizing under moderately stringent conditions to a naturally occurring 
DNA sequence encoding a native ovarian tumor protein (or a complementary sequence). 
15 Suitable moderately stringent conditions include prewashing in a solution of 5 X SSC, 
0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50°C-65°C, 5 X SSC, overnight; 
followed by washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC 
containing 0. 1 % SDS. 

It will be appreciated by those of ordinary skill in the art that, as a result 
20 of the degeneracy of the genetic code, there are many nucleotide sequences that encode 
a polypeptide as described herein. Some of these polynucleotides bear minimal 
homology to the nucleotide sequence of any native gene. Nonetheless, polynucleotides 
that vary due to differences in codon usage are specifically contemplated by the present 
invention. Further, alleles of the genes comprising the polynucleotide sequences 
25 provided herein are within the scope of the present invention. Alleles are endogenous 
genes that are altered as a result of one or more mutations, such as deletions, additions 
and/or substitutions of nucleotides. The resulting mRN A and protein may, but need not, 
have an altered structure or function. Alleles may be identified using standard 
techniques (such as hybridization, amplification and/or database sequence comparison). 
30 Polynucleotides may be prepared using any of a variety of techniques. 

For example, a polynucleotide may be identified using a PCR-based cDNA subtraction 



WO01 51513 fhitp gefthepstent.ccnVLo. Jpg/5exam support/Fetch /OefauU dpgA ? VO0151513 cpc'fro . ^hs^1pc3rt=ma?ntoD!bar=bottonR^ge 10 of 338 



WO 01/51513 PCT/US01/01575 

9 

approach. Briefly, such screens may be performed using the PCR-Select cDNA 
Subtraction method (Clontech). The tester cDNA library may be obtained using pooled 
mRNA from multiple ovarian metastatic tumors, and the driver library may be obtained 
from pooled mRNA from multiple non-ovarian normal tissues. Alternatively, a 
5 microarray of cDNAs may be screened for tumor-associated expression. Such screens 
may be performed using a Synteni microarray (Palo Alto, CA) according to the 
manufacturer's instructions (and essentially as described by Schena et al., Proc. Natl. 
Acad. Sci. USA 93:10614-10619, 1996 and Heller et al., Proc. Natl. Acad. Sci. USA 
94:2150-2155, 1997). Within yet another screen, polynucleotides may be amplified 

10 from cDNA prepared from cells expressing the proteins described herein, such as 
ovarian tumor cells. Such polynucleotides may be amplified via polymerase chain 
reaction (PCR). For this approach, sequence-specific primers may be designed based on 
the sequences provided herein, and may be purchased or synthesized. 

An amplified portion may be used to isolate a full length gene from a 

15 suitable library (e.g., an ovarian tumor cDNA library) using well known techniques. 
Within such techniques, a library (cDNA or genomic) is screened using one or more 
polynucleotide probes or primers suitable for amplification. Preferably, a library is size- 
selected to include larger molecules. Random primed libraries may also be preferred for 
identifying 5' and upstream regions of genes. Genomic libraries are preferred for 

20 obtaining introns and extending 5' sequences. 

For hybridization techniques, a partial sequence may be labeled (e.g., by 
nick-translation or end-labeling with 32 P) using well known techniques. A bacterial or 
bacteriophage library is then screened by hybridizing filters containing denatured 
bacterial colonies (or lawns containing phage plaques) with the labeled probe (see 

25 Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratories, Cold Spring Harbor, NY, 1989). Hybridizing colonies or plaques are 
selected and expanded, and the DNA is isolated for further analysis. cDNA clones may 
be analyzed to determine the amount of additional sequence by, for example, PCR using 
a primer from the partial sequence and a primer from the vector. Restriction maps and 

30 partial sequences may be generated to identify one or more overlapping clones. The 
complete sequence may then be determined using standard techniques, which may 
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CLAIMS 

1. An isolated polypeptide comprising at least an immunogenic 
portion of an ovarian tumor protein, or a variant thereof that differs in one or more 
substitutions, deletions, additions and/or insertions such that the ability of the variant to 
react with antigen-specific antisera is not substantially diminished, wherein the tumor 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequent^ 
recited in any one of SEQ ID NOs:l-1502. 

2. A polypeptide according to claim 1, wherein the polypeptide 
comprises an amino acid sequence that is encoded by a polynucleotide sequence recited 
in any one of SEQ ID NOs: 1-1502. 

3. An isolated polynucleotide encoding at least 15 amino acid 
residues of an ovarian tumor protein comprising an amino acid sequence that is encoded 
by a polynucleotide comprising a sequence recited in any one of SEQ ID NOs: 1-1 502. 

4. A polynucleotide encoding an ovarian tumor protein, or a variant 
thereof that differs in one or more substitutions, deletions, additions and/or insertions 
such that the ability of the variant to react with antigen-specific antisera is not 
substantially diminished, wherein the tumor protein comprises an amino acid sequence 
that is encoded by a polynucleotide comprising a sequence recited in any one of SEQ ID 
NOs: 1-1502. 

5. An isolated polynucleotide comprising a sequence recited in any 
one of SEQ ID NOs: 1 - 1 502. 



6. An isolated polynucleotide comprising a sequence that hybridizes 
to a sequence recited in any one of SEQ ID NOs: 1-1 502, or a complement of any of the 
foregoing sequences, under moderately stringent conditions. 
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7. An isolated polynucleotide complementary to a polynucleotide 
according to any one of claims 3-6. 

8. An expression vector comprising a polynucleotide according to 
any one of claims 3-6. 

9. A host cell transformed or transfected with an expression vector 
according to claim 8. 

10. An expression vector comprising a polynucleotide according 

claim 7. 

11. A host cell transformed or transfected with an expression vector 
according to claim 10. 

12. A pharmaceutical composition comprising a polypeptide 
according to claim 1-, in combination with a physiologically acceptable carrier. 

13. A vaccine comprising a polypeptide according to claim 1, in 
combination with a non-specific immune response enhancer. 

14. A vaccine according to claim 13, wherein the non-specific 
immune response enhancer is an adjuvant. 

15. A vaccine according to claim 13, wherein the non-specific 
immune response enhancer induces a predominantly Type I response. 



16. A pharmaceutical composition comprising a polynucleotide 
according to any one of claims 3-6, in combination with a physiologically acceptable 
carrier. 
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17. A vaccine comprising a polynucleotide according to any one of 
claims 3-6, in combination with a non-specific immune response enhancer. 

18. A vaccine according to claim 17, wherein the non-specific 
immune response enhancer is an adjuvant. 

19. A vaccine according to claim 17, wherein the non-specific 
immune response enhancer induces a predominantly Type I response. 

20. An isolated antibody, or antigen-binding fragment thereof, that 
specifically binds to an ovarian tumor protein that comprises an amino acid sequence 
that is encoded by a polynucleotide sequence recited in any one of SEQ ID NOs:l-l 502, 
or a complement of any of the foregoing sequences. 

21. A pharmaceutical composition comprising an antibody or 
fragment thereof according to claim 20, in combination with a physiologically 
acceptable carrier. 

22. A pharmaceutical composition comprising an antigen-presenting 
cell that expresses a polypeptide according to claim 1, in combination with a 
pharmaceutical^ acceptable carrier or excipient. 

23. A pharmaceutical composition according to claim 22, wherein 
the antigen presenting cell is a dendritic cell or a macrophage. 

24. A vaccine comprising an antigen-presenting cell that expresses a 
polypeptide according to claim 1, in combination with a non-specific immune response 
enhancer. 

25. A vaccine according to claim 24, wherein the non-specific 
immune response enhancer is an adjuvant. 
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26. A vaccine according to claim 24, wherein the non-specific 
immune response enhancer induces a predominantly Type I response. 

27. A vaccine according to claim 24, wherein the antigen-presenting 
cell is a dendritic cell. 

28. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a polypeptide that 
comprises at least an immunogenic portion of an ovarian tumor protein, or a variant 
thereof that differs in one or more substitutions, deletions, additions and/or insertions 
such that the ability of the variant to react with antigen-specific antisera is not 
substantially diminished, wherein the tumor protein comprises an amino acid sequence 
that is encoded by a polynucleotide sequence recited in any one of SEQ ID NOs:l-1502, 
or a complement of any of the foregoing sequences, and thereby inhibiting the 
development of a cancer in the patient. 

29. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a polynucleotide that 
encodes a polypeptide comprising at least an immunogenic portion of an ovarian tumor 
protein, or a variant thereof that differs in one or more substitutions, deletions, additions 
and/or insertions such that the ability of the variant to react with antigen-specific 
antisera is not substantially diminished, wherein the tumor protein comprises an amino 
acid sequence that is encoded by a polynucleotide sequence recited in any one of SEQ 
ID NOs:l-1502, or a complement of any of the foregoing sequences, and thereby 
inhibiting the development of a cancer in the patient. 

30. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of an antibody or antigen- 
binding fragment thereof that specifically binds to an ovarian tumor protein, wherein the 
tumor protein comprises an amino acid sequence that is encoded by a polynucleotide 



WO0 1 5 1 51.3 [http:/^w™.g^ ^Qg^xam.support/Fetch/pe 51 3xpc?fro_ che=1 part ^maintop Ibaj^bpitonSJage 52 of 338 

WO 01/51513 POYUS01/0 1575 

51 

sequence recited in any one of SEQ ID NOs:l-1502, or a complement of any of the 
foregoing sequences, and thereby inhibiting the development of a cancer in the patient. 

31. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of an antigen-presenting cell 
that expresses a polypeptide comprising at least an immunogenic portion of an ovarian 
tumor protein, or a variant thereof that differs in one or more substitutions, deletions, 
additions and/or insertions such that the ability of the variant to react with antigen- 
specific antisera is not substantially diminished, wherein the tumor protein comprises an 
amino acid sequence that is encoded by a polynucleotide sequence recited in any one of 
SEQ ID NOs:l-1502, or a complement of any of the foregoing sequences, and thereby 
inhibiting the development of a cancer in the patient. 

32. A method according to claim 31, wherein the antigen-presenting 
cell is a dendritic cell. 

33. A method according to any one of claims 28-31, wherein the 
cancer is ovarian cancer. 

34. A fusion protein comprising at least one polypeptide according to 

claim 1 . 

35. A fusion protein according to claim 34, wherein the fusion 
protein comprises an expression enhancer that increases expression of the fusion protein 
in a host cell transfected with a polynucleotide encoding the fusion protein. 

36. A fusion protein according to claim 34, wherein the fusion 
protein comprises a T helper epitope that is not present within the native ovarian tumor 
protein. 
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37. A fusion protein according to claim 34, wherein the fusion 
protein comprises an affinity tag. 

38. An isolated polynucleotide encoding a fusion protein according 

to claim 34. 

39. A pharmaceutical composition comprising a fusion protein 
according to claim 34, in combination with a physiologically acceptable carrier. 

40. A vaccine comprising a fusion protein according to claim 34, in 
combination with a non-specific immune response enhancer. 

41. A vaccine according to claim 40, wherein the non-specific 
immune response enhancer is an adjuvant. 

42. A vaccine according to claim 40, wherein the non-specific 
immune response enhancer induces a predominantly Type I response. 

43. A pharmaceutical composition comprising a polynucleotide 
according to claim 38, in combination with a physiologically acceptable carrier. 

44. A vaccine comprising a polynucleotide according to claim 38, in 
combination with a non-specific immune response enhancer. 

45. A vaccine according to claim 44, wherein the non-specific 
immune response enhancer is an adjuvant. 



46. A vaccine according to claim 44, wherein the non-specific 
immune response enhancer induces a predominantly Type I response. 
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47. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a pharmaceutical 
composition according to claim 39 or claim 43. 

48. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a vaccine according to 
claim 40 or claim 44. 

49. A method for removing tumor cells from a biological sample, 
comprising contacting a biological sample with T cells that specifically react with an 
ovarian tumor protein, wherein the tumor protein comprises an amino acid sequence 
that is encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l- 

1502; and 

(ii) complements of the foregoing polynucleotides; 
wherein the step of contacting is performed under conditions and for a 

time sufficient to permit the removal of cells expressing the antigen from the sample. 

50. A method according to claim 49, wherein the biological sample is 
blood or a fraction thereof. 

51. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient a biological sample treated according to the 
method of claim 49. 

52. A method for stimulating and/or expanding T cells specific for an 
ovarian tumor protein, comprising contacting T cells with one or more of: 

(i) a polypeptide that comprises at least an immunogenic portion of 
an ovarian tumor protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with 
antigen-specific antisera is not substantially diminished, wherein the tumor protein 
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comprises an amino acid sequence that is encoded by a polynucleotide sequence recited 
in any one of SEQ ID NOs: 1 - 1 502, or a complement of any of the foregoing sequences; 

(ii) a polynucleotide encoding such a polypeptide; and/or 

(iii) an antigen presenting cell that expresses such a polypeptide; 
under conditions and for a time sufficient to permit the stimulation 

and/or expansion of T cells. 



53. An isolated T cell population, comprising T cells prepared 
according to the method of claim 52. 



54. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a T cell population 
according to claim 53. 

55. A method for inhibiting the development of a cancer in a patient, 
comprising the steps of: 

(a) incubating CD4 + and/or CD8+ T cells isolated from a patient 
with at least one component selected from the group consisting of: 

(i) a polypeptide that comprises at least an immunogenic 
portion of an ovarian tumor protein, or a variant thereof that differs in one or more 
substitutions, deletions, additions and/or insertions such that the ability of the variant to 
react with antigen-specific antisera is not substantially diminished, wherein the tumor 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
recited in any one of SEQ ID NOs: 1-1 502, or a complement of any of the foregoing 
sequences; 

(ii) a polynucleotide encoding such a polypeptide; and 

(iii) an antigen-presenting cell that expresses such a 
polypeptide, such that T cells proliferate; and 

(b) administering to the patient an effective amount of the 
proliferated T cells, and thereby inhibiting the development of a cancer in the patient. 
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56. A method for inhibiting the development of a cancer in a patient, 
comprising the steps of: 

(a) incubating CD4 + and/or CD8+ T cells isolated from a patient 
with at least one component selected from the group consisting of: 

(i) a polypeptide that comprises at least an immunogenic 
portion of an ovarian tumor protein, or a variant thereof that differs in one or more 
substitutions, deletions, additions and/or insertions such that the ability of the variant to 
react with antigen-specific antisera is not substantially diminished, wherein the tumor 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
recited in any one of SEQ ID NOs:l-1502, or a complement of any of the foregoing 
sequences; 

(ii) a polynucleotide encoding such a polypeptide; and 

(iii) an antigen-presenting cell that expresses such a 
polypeptide; such that T cells proliferate; 

(b) cloning at least one proliferated cell; and 

(c) administering to the patient an effective amount of the cloned 
T cells, and thereby inhibiting the development of a cancer in the patient. 

57. A method for determining the presence or absence of a cancer in 
a patient, comprising the steps of: 

(a) contacting a biological sample obtained from a patient with a 
binding agent that binds to an ovarian tumor protein, wherein the tumor protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence 
selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l- 

1502; and 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to 
the binding agent; and 

(c) comparing the amount of polypeptide to a predetermined cut-off 
value, and therefrom determining the presence or absence of a cancer in the patient. 
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58. A method according to claim 57, wherein the binding agent is an 



antibody. 



59. A method according to claim 58, wherein the antibody is a 
monoclonal antibody. 



61. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient at a first 
point in time with a binding agent that binds to an ovarian tumor protein, wherein the 
tumor protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence recited in any one of SEQ ID NOs: 1-1502 or a complement of any of the 
foregoing polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to 
the binding agent; 

(c) repeating steps (a) and (b) using a biological sample obtained 
from the patient at a subsequent point in time; and 

(d) comparing the amount of polypeptide detected in step (c) to the 
amount detected in step (b) and therefrom monitoring the progression of the cancer in 
the patient. 



60. 



A method according to claim 57, wherein the cancer is ovarian 



cancer. 



62. 



A method according to claim 61, wherein the binding agent is an 



antibody. 



63. A method according to claim 62, wherein the antibody is a 
monoclonal antibody. 
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64. A method according to claim 61, wherein the cancer is ovarian 

cancer. 

65. A method for determining the presence or absence of a cancer in 
a patient, comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes an ovarian tumor 
protein, wherein the tumor protein comprises an amino acid sequence that is encoded by 
a polynucleotide sequence recited in any one of SEQ ID NOs: 1-1502 or a complement 
of any of the foregoing polynucleotides; 

(b) detecting in the sample an amount of a polynucleotide that 
hybridizes to the oligonucleotide; and 

(c) comparing the amount of polynucleotide that hybridizes to the 
oligonucleotide to a predetermined cut-off value, and therefrom determining the 
presence or absence of a cancer in the patient. 

66. A method according to claim 65, wherein the amount of 
polynucleotide that hybridizes to the oligonucleotide is determined using a polymerase 
chain reaction. 

67. A method according to claim 65, wherein the amount of 
polynucleotide that hybridizes to the oligonucleotide is determined using a hybridization 

assay. 

68. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes an ovarian tumor 
protein, wherein the tumor protein comprises an amino acid sequence that is encoded by 
a polynucleotide sequence recited in any one of SEQ ID NOs: 1-1502 or a complement 
of any of the foregoing polynucleotides; 
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(b) detecting in the sample an amount of a polynucleotide that 
hybridizes to the oligonucleotide; 

(c) repeating steps (a) and (b) using a biological sample obtained 
from the patient at a subsequent point in time; and 

(d) comparing the amount of polynucleotide detected in step (c) to 
the amount detected in step (b) and therefrom monitoring the progression of the cancer 
in the patient. 

69. A method according to claim 68, wherein the amount of 
polynucleotide that hybridizes to the oligonucleotide is determined using a polymerase 
chain reaction. 

70. A method according to claim 68, wherein the amount of 
polynucleotide that hybridizes to the oligonucleotide is determined using a hybridization 
assay. 

71. A diagnostic kit, comprising: 

(a) one or more antibodies according to claim 20; and 

(b) a detection reagent comprising a reporter group. 

72. A kit according to claim 71, wherein the antibodies are 
immobilized on a solid support. 

73. A kit according to claim 72, wherein the solid support comprises 
nitrocellulose, latex or a plastic material. 



74. A kit according to claim 71, wherein the detection reagent 
comprises an anti-immunoglobulin, protein G, protein A or lectin. 
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75. A kit according to claim 71, wherein the reporter group is 
selected from the group consisting of radioisotopes, fluorescent groups, luminescent 
groups, enzymes, biotin and dye particles. 

76. An oligonucleotide comprising 10 to 40 nucleotides that 
hybridize under moderately stringent conditions to a polynucleotide that encodes an 
ovarian tumor protein, wherein the tumor protein comprises an amino acid sequence 
that is encoded by a polynucleotide sequence recited in any one of SEQ ID NOs: 1- 
1502, or a complement of any of the foregoing polynucleotides. 

77. A oligonucleotide according to claim 76, wherein the 
oligonucleotide comprises 10-40 nucleotides recited in any one of SEQ ID NOs: 1- 
1502. 

78. A diagnostic kit, comprising: 

(a) an oligonucleotide according to claim 76; and 

(b) a diagnostic reagent for use in a polymerase chain reaction or 
hybridization assay. 



